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The general pattern of engineering education will not
change greatly after the war. However, course details will be
modified

considerably to incorporate the innovations in

materials and

methods developed for military purposes.

Faculty Committees at Rose are already making plans.

ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
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a welder is surrounded by the haze of smoke.
Now a portable Precipitron*, the
electrostatic air cleaner, is used by
industry to eliminate the welding
smoke. The unit clears 600 cubic
feet of air per minute.
TRADITIONALLY

is the
task of a new device which has
been thrown into the campaign to
protect power lines from damage
by lightning. It consists of a sawtoothed and a straight-edged strip
of metal foil between two layers of
transparent plastic, and is about
the size of a playing card. When
lightning strikes a power line, a bit
of the lightning is deflected to the
foil, jumps the gap from one tooth
to the straight-edge. In so doing it
scorches a black spot on the plastic
and also burns away that sawtooth, so that the next discharge
must travel by another path. No
two teeth are the same size; each
discharge picks the shortest path
and thus is registered only once.

COUNTING THUNDERBOLTS

ARCHERY AND ELECTRONS are working together in that most modern
of scientific instruments, the electron microscope. Quartz filaments
1/30,000 of an inch in diameter—
one-sixteenth the thickness of a
human hair—are used to calibrate
the magnifying power of these
microscopes. Westinghouse engineers have found that a modification of the medieval cross-bow is
the simplest and most efficient device for drawing out molten quartz
into such a filament before it can
cool or harden.

Let us send you a free copy of the
new booklet,"Books by Westinghouse Authors." Titles listed are
not only in the fields of Electricity
and Electronics—many of them
standard texts—but also cover a
wide variety of other subjects,
from Astronomy to Sales Engineering. Ask for booklet RT 84.
*Westinghouse trade mark.

Surgery by triangulation
The life of a soldier wounded by a bullet or shell fragment may depend
on the speed with which the metal can be located and removed.
Today, in army field hospitals, only one minute is required to discover the fragment and locate it in two planes, incidentally giving the
surgeon two points at which incision may be made and also the correct
angles and depths beneath the skin.
This is made possible by the Westinghouse Bi-Plane Marker,a device
which translates the conditions shown by the fluoroscope into "guide
posts" for the surgeon's knife.
Used with the Bi-Plane Marker is the Re-orientating Device, which
makes certain that the position of the patient on the operating table is
exactly the same as during the fluoroscopic examination.
Bi-Plane Marker and Re-orientating Device were designed by Westinghouse x-ray engineers to meet requirements outlined by Colonel
Alfred A. de Lorimier, Commandant of the Army School of Roentgenology, Memphis,Tennessee.
Westinghouse Electric & Manufacturing Co., Pittsburgh 30, Pa.
WESTINGHOUSE PRESENTS: John Charles Thomas, Sunday 2:30, EWT, NBC.
"Ted Malone," Mon. Wed. Fri. 10:15, EWT,Blue Network
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To The Future
Each of the men now enrolled in Rose faces a future far more uncertain
and a world more insecure than any of our many predecessors, and to each
of us is given the task of creating a permanent security from this present
upheaval. As the tide of battle turns the problems we face become more
pressing and the need for a satisfactory solution more urgent. Upon our
shoulders is heaped this responsibility and we must necessarily be capable of
bearing the burden.
Our greatest difficulty in facing this future will come not from a lack of
courage and determination but rather from a lack of experience and knowledge
in coping with a problem such as ours. We are faced with what has heretofore
been an insoluble problem . . . that of establishing and maintaining permanent
order throughout the world. While we are not actually called upon to write and
to forge the peace, it is to our generation, to us, to preserve what our fathers
are creating. With no positive data to refer to, with only glaring mistakes of a
hundred generations as a guide, our future seems doomed to failure before
we have even begun. And yet our problem cannot be an insoluble one, for it
is unlikely that our failure can ever be rectified by those who are to follow us.
It is necessary that we lay a firm foundation which can and will withstand the
test of time with little scour and but few repairs.
None of us have ever faced a problem comparable in complexity or as
seemingly contradictory as that given us by our well directed but incumbent
predecessors. We are forced to destroy in order that we may construct. We
must condescend to be a party to wanton destruction in order that such evils
shall be abolished. We are forced to kill in order that we may live, and yet
we must remain above killing. We are forced to be ruthless, and yet we must
retain principles essential to our democracy. We must hate, yet remain above
hatreds. We must change, and yet we must remain the same. We must adopt
means below our contempt that we may eventually remove such evils from
our civilized world. Truly, has anyone ever borne such a burden?
We must make this transition from a normal pacific youth to efficient
aggressive fighting men, not in years, but in months. At the same time that
we are accomplishing this prodigal task, we must maintain normal relations
with the world about us. We cannot solve our problem successfully unless
simultaneously we continue to create a commendable college career. No
situation could be more favorable to the development of a permanent peace
than such a career so typical and fundamental as that acquired at Rose. For
us, as for the "gallant 600", ours is not to reason why, ours is but to do . . .
or die. We will be given the essentials of our transition here, but from here
we must go on alone. We must finish well what here will be so well begun.
These essentials are not all studies, math and physics, yet these are the most
important factors. Our extracurricular activities will also play an important
part in our preparation for the problem we face. Nothing could be more helpful in that preparation than a full, well rounded college life.
We cannot avoid this future, rather we must face it squarely. If we fail
we do not fail alone for the success of all of us depends directly upon each of
us. A full measure of success, not just "our best", will be good enough. There
is no clear solution to our problem for it has been the master of our fathers.
We must blaze a new trail to the future. Ours is a sacred trust not to be
betrayed. We cannot, we must not, we shall not falter.
As we make final preparations for facing our future we must remember
that ours is a universal problem. It is a plea from our soldiers, our country,
our allies. Indeed it is the plea of civilization we must heed. If we fail, no future
generations shall even enjoy such meager pleasures as are ours. No future
generation will ever experience the joy of a free, unharassed world. We must
not turn a deaf ear to the voices of those who cry. . . .
"To you, from failing hands, we throw the torch. Be sure to hold it high,
for if you break faith with we who die, we shall not rest, although we
sleep
in foreign fields."

John W. Murdock
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Turbine - Electric Propulsion
13y CHARLES BASHE, saph., ch.e.
One of the most efficient methods
marine-propulsion is the turbineelectric unit, now used almost ex,
elusively in all of the larger marine
craft. In this article Mr. Bashe
cusses the history and principles
of its development, as well as its
applications to ships.

entire turbine-generator, and in this
Nearly all electrically driven ships
way a large condenser can be made IS" use alternating current. The
to take up very little extra space. U. S. S. Jupiter, in 1913, was powThe alternating current generator is ered by induction motors. This type
coupled directly to the turbine rotor Sf motor affords excellent maneushaft.
verability, but often has a power
In
early
factor
as low as 70 per cent, and reexperiments
with
electric
Turbine-electric drive has become
quires
a heavy and rather inefficient
one of the most important methods propulsion, direct current was used.
It
was therefore possible to have any generator. Most electric ships of toof marine propulsion. It is being
speed
ratio between the generator day use synchronous motors. The
used to great advantage in tankers,
and
the
motor, and this excellent synchronous motor has the advanbattleships, aircraft carriers, cargo
maneuV erability led engineers to be- tages of light weight, small size,
ships, Destroyer Escorts, and the
most luxurious of the modern pass- lieve that direct current was the unitV power factor, and resulting
higI efficiency. There remains, howenger liners. The first great advocate most satisfactory kind for use in
ever,
the serious problem of effectnecessary,
ships.
It
was
however,
to
of electrically powered ships was
ing
a
form
of
compromise between tho low
some
reduction
introduce
William Le Roy Emmet, an engineer
turIine-generator speeds and too
gearing
the
high-speed
between
for the General Electric Company.
high propeller speeds, since, to avoid
It was largely through his efforts turbine and the direct current genmechanical reduction gearing, it is
erator,
which
operates
at
relatively
that the Navy tried turbine-electric
(Continued Si Page 20)
low
speeds.
propulsion in the U. S. S. Jupiter in
1913. The experiment was so successful that the Navy decided to
equip its later battleships with this
type of drive. Because of the rapid
maneuverability and great economy
of the electric ships, the Coast Guard
immediately became interested and
began to install turbine-electric
equipment in its new cutters.
Turbine-electric propulsion uses
turbines of the condensing, impulse
type, which rotate in only one direction. Every marine turbine is constructed so that its steam. conditions
will be most suitable for use in a
given ship. Turbines have been installed which used steam at pressures up to 600 pounds, at temperatures up to 900° F. In the impulse
type turbine, steam at high pressure
is allowed to expand through nozzles
and strike curved rotor blades tangentially. After imparting a portion
of its energy to the first set of rotor
blades, the steam goes through a
second set of nozzles fixed in a
diaphragm, and from these to another set of rotor blades. After passing several sets of blades, the steam
is exhausted into a condenser. In
Separating the coil leads on a partially wound stationary
ship installations the condenser usuarmature, preparatory to connection.
ally serves as the mounting for the
Cut Courtesy General Electric
of
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The Combustion Gas Turbine
F. K. FISCHER, Steam Engineer, and C. A. MEYER, Development Engineer, Westinghouse Electric Company
Although not strictly new so far
as knowledge of its principles is concerned, large scale development of
the combustion gas turbinP has not
taken place until recently. This article has been prenared for news release by the Westinghouse editorial
service and is here reproduced with
their permission.

There are many future uses of
the gas turbine because it potentially
promises higher efficiency at very
high temperatures than most engines
and prime movers used today. Future applications range from electric
power generation to power plants
for propelling airplanes, trains and
ships.
Advantages of the gas turbine
cycle as compared to the conventional steam system include: (1)
no boiler is used; (2) water is not
required for the simple open-cycle
system; (3) promises greater efficiency improvement at high temperature and (4) high hp-per-lb.
output for short life applications.
Present disadvantages include: overoptimism; fuel limited to high grade
oils instead of low grade oil and
coal; little field experience and need
of time to complete technical developments in metallurgy and component parts of the gas turbine system. To a large degree, the future
application of the gas turbine depends upon developments in the
field of metallurgy, aerodynamics,
combustion and heat exchange.
Present knowledge in these fields
permits building and operating simple gas turbines for certain purposes.
Experience with some of the simple
forms of gas turbine plants has been
successful and encouraging. In the
post-war period, industry will benefit from the developments now being
engineered for national defense.
These developments will accelerate
the application of gas turbine plants
to new and larger fields.

Gas Turbine Is Simple
The fundamental directness of the
Page 6

gas turbine power cycle, in which all
the hot gases of combustion are led
straight to the turbine, has intrigued
engineers for years. Versatile Leonardo da Vinci devised a crude
version. In 1791, John Barber, an
Englishman, took out the first patent
on a turbine operated by gases.
Since that time there has been an
almost continuous stream of developments.
Progress toward a practical gas
turbine power unit has been delayed
because the thermal efficiency required to make it competitive with
the highly developed steam cycle required: (1) operation above 1000°F;
(2) a highly efficient compressor;
and (3) a highly efficient turbine.
Two seemingly unrelated industries have recently made important contributions to help solve
these problems. Metallurgists, in
developing materials for superchargers have produced alloys
that are expected to withstand at
least 1200°F continuous service at
the low operating pressures encount-

ered in gas turbine work. Aviation
and wind tunnel research on airplane
propellers and wings have contributed fundamental aerodynamic data
on which high efficiency compressor
designs are based. The research in
these two industries plus the accumulated steam experience of many
years has made possible the necessary high-efficiency turbine and compressor elements and solved many
of the mechanical problems involved
in gas turbines.
The open cycle combustion gas
turbine eliminates a big and expensive step in providing power to drive
generators or machinery. In its
power cycle, all the hot gases of
combustion go straight to the turbine, thus eliminating the steam
boiler. By contrast, in the highly
developed steam cycle, the fuel
energy must be converted to steam,
at a comparatively low temperature,
before expending its energy in the
turbine. In the combustion gas turbine system of power generation
there are two basic cycles—the open

FUEL SUP

LOMOus ToR
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A IR
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GAS
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GAS TURBINE CYCLE
MAJOR ELEMENTS

Fig. 1: Elements of gas turbine cycle are: a compressor, a combustor,
and a gas turbine.
Cut Courtesy Westinghouse

THE ROSE TECHNIC

cycle for moderate capacities and
the closed-cycle for very large units.
The gas turbine employs the simplest power cycle known, consisting of three major elements: a compressor, a combustor and a gas
turbine. A general idea of what the
elements are like are shown as
longitudinal sections in true relative
size in Figure 1. The gas turbine resembles the straight reaction noncondensing steam turbine. Gas turbine blades look more like air foil
sections than reaction steam turbine
blades due to the small pressure
drop and large gas volume involved.
The axial-flow compressor also resembles a straight reaction turbine,
with the gas to be compressed passing axially through the compressor.
The action of the blades in the axial
flow compressor is the reverse of
the action of expansion in a reaction
turbine. This physically small compressor handles the large volume of
gas efficiently. The combustor is the
burner in which the chemical energy
of the fuel oil is converted into heat
energy, by burning the fuel with
sufficient excess air to obtain the desired temperature. The hot product
of combustion from the combustor is
the gas, which, expanding to a lower
pressure and temperature in the
gas turbine, converts some of its
heat energy into mechanical energy
at the turbine shaft. The combustor
is relatively small since its rate of
heat release is many times that of
the conventional steam boiler which,
in addition to burning fuel must
transfer the heat through tube walls
to generate steam.

How Cycle Works
The combustion gas turbine cycle
in its basic form comprises three
major elements previously mentioned: compressor, combustor and
gas turbine; plus a generator or
shaft for transmitting the useful
power output, and a means of starting. This simple arrangement is
called the open cycle system. To
start a combustion gas turbine some
external means, such as a motor, is
required. This is necessary as the air
for combustion is supplied to the
combustor by the compressor. When
AUGUST, 1944
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Cut Courtesy Westinghouse

the unit is in operation the energy
to drive the compressor comes from
the expansion of the products of
combustion in the gas turbine.
In the simple cycle operating at
1200°F, the products of combustion
(gas) contain some 600 per cent excess air. This gas is expanded in the
turbine and exhausted to the atmosphere. No intermediate fluid is
used as in the steam cycle, where
fuel is burned and releases chemical
energy as hot products of combustion which pass through a steam
boiler to generate steam for the
steam turbine. The steam generator,
or boiler, is the biggest single element in the steam power plant. In
the gas cycle a compressor and combustor replace the boiler, resulting
in a much smaller and more compact
power plant. Because the simple
open combustion gas cycle does not
require cooling water, no steam condenser such as used in the condensing steam cycle is needed and plants
may be located without regard to a
suitable source of cooling water.
Although the first patent was
taken out over 150 years ago, early
inventors were unsuccessful in getting units efficient enough to drive
their own compressor. The cycle was
perfectly sound, but, these early inventors lacked materials to with-

stand the necessary high temperature plus turbines and compressors
of suitable efficiency.

High-Temperature
Metals Developed
Today the story is changing. Materials are capable of operating at
high temperatures. The maximum
temperature employed is largely a
question of the useful life. For a life
of relatively few hours, such as
might be satisfactory for some military needs, temperatures of the
order of 2000°F are allowable.
Heavy duty or long life applications
are limited to much lower temperatures. The tremendous advances in
metallurgy for the war effort, will
undoubtedly produce materials capable of operation at temperatures
which we would not have attained
for many years under a normal
peace time development.
The combustion gas turbine requires tremendous volumes of gas.
The axial flow compressor, small in
physical size, efficiently handles the
large volumes required. Until recently the axial flow compressor
was largely an unknown quantity.
Today, the advancement in knowledge of proper blade shapes and research in the development of effi(Continued on Page 21)
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Researdi and 1r)evelopment
By FRED MAIENSCHEIN, soph., ch.e.

New Uses for X-rays
X-rays may be used as a thickness gage without the necessity of
making mechanical contact with the
work as, for example, in the rolling
of sheet steel where the sheet metal
may be coming through the mill at
the rate of over twenty miles per
hour and at temperatures up to
2000°F and where, through adjustment of the mill, the thickness of the
sheet must be kept within certain
narrow limits.
With an X-ray outfit below and an
ionization chamber or other X-ray
ntensity measuring device above
the sheet, it becomes possible
through the measurement of X-ray
transmission to have a constant indication of thickness and, if desired,
to have the X7rays themselves control the mill so as to maintain automatically a constant thickness of
the sheet steel.
The present type of high-vacuum
X-ray tube, has an electrically heated cathode from which is emitted
the stream of electrons which generate the X-rays as they hit a metal
target. Such a tube, in its original
commercial form was limited to
voltages not in excess of about
140,000, while later designs were developed for voltages up to 400,000.
It was difficult to go much beyond
this until the expedient of grading
the potential along the tube by
means of a multiplicity of tubular
accelerating electrodes was adopted.
In this form the tube can apparently
be designed for voltages as high as
can be produced. Many tubes of this
multisection type are operating at a
minim volts and tubes for two million volts have already been developed. These last produce X-rays
like the gamma rays from radium.
This increase in the voltage at
which the tube can be operated extends the available X-ray spectrum,
for the X-ray wave length is simply
inversely proportional to the voltage,

If
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and the penetrating power of the
rays increases rapidly with decreasing wave length. By a new method
the available range of X-rays has
been extended up to those corresponding to a hundred million volts.
Yet in the other direction, by the
use of a beryllium window in the
tube, X-rays may be produced at
voltages as kow as a thousand.
The million-volt X-rays are today
playing an important role in industry
in the radiographic examination of
various kinds of war materials, including weld and steel casting, as
thick as eight inches. Their main
advantage over lower voltage rays
consists in their greater penetrating
power and the correspondingly
shorter exposure time required. As
an illustration of this, a radiograph
through five inches of steel, made
with a certain 400,000-volt outfit at
a certain distance and with a certain
film, requires three and a half hours,
while, with a million-volt outfit, only
two minutes is needed. An additional
advantage of higher-voltage X-rays
is that they reduce contrast in the

radiograph and so make possible the
study in a single film of a specimen
of widely varying thickness. A magnesium alloy casting varying in
thickness from a quarter of an inch
to twelve inches acts as a good illustration. A single million-volt radiograph gave the information throughout this thickness range which, with
200,000-volt X-rays, was to be had
only by making nineteen radiographs.
From their original medical uses,
the field of application of X-rays has
been extended in many other directions. Uses cited by Dr. William D.
Coolidge, General Electric VicePresident in charge of research, include the following: a means of
chemical analysis; the determination
of crystalline structure; the
'ill'f hidden flaws and strains in
structural materials, the studying of
the composition of very thin metallic
sS ecimens and the structure of d
cate botanical and zoological tissue;
and last, and to the physicist most
imSortant, as a means of studying
the structure of matter.

Streamlined plywood fuel tanks mounted on a P-38.
Photo Courtesy National Lumberman's Association
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Droppable Plywood Tanks
Extends Range of War Planes
Auxiliary fuel tanks of hardwood
plywood are now being manufactured for many of our war planes.
These tanks have the purpose of increasing the range and at the same
time allowing the pilot to lighten
ship and decrease the wind resistance when the fuel content of the
tank is exhausted. They permit
ferrying short-range fighters, such
as the Army's P-38, to Britain under
their own power, thus saving time
anS precious cargo space; enable
Navy fighters to escort bombers
farther from their carrier base, and
allow reconnaissance planes to penetrate deep into enemy territory to
photograph military installations and
check the work of long-range bombers.
The plywood tanks used by the
army and navy were developed by
the Materiel Command of the Army
Air Forces at Wright Field and are
manufactured by the Gillespie Furniture Company of Los Angeles and
The Fairchild Engine and Airplane
Corporation. Fairchild uses the
Duramold process which involves
curing the plywood adhesives by an
application of electronics.
The type most used is ultra
streamlined like a fat cigar. It is
mounted by metal hooks to bomb
shackles under the wing on either
siS. of the fuselage. It can be
dropped, just as a bomb is released,
from within the plane. Four plywood
rods brace it against swaying in
flight. The rods are held in place by
compression and drop with the tank.
The outer skin of this tank is composed of five plies of birch veneer,
each 1/24 of an inch thick, moulded
in circular sections, and scarf-jo
ed together. There are no seams to
create wind resistance or invite
leaks. Another important advantage
is that of lighter weight than similar
metal tanks. The interior is divided
by two main bulkheads and ten
baffle bulkheads. The main bulkheads are structural, but the purpose
of the baffle bulkheads is to prevent
the gasoline from sloshing about
AUGUST, 1944

Two halves of the Corsair's dropable plywood fuel tank before final construction.
Photo Courtesy National Lumberman's Association

with the motion of the plane. Holes
are cut in them to permit free passage of the fuel.
Of the Fairchild-built tanks one is
boat shaped with a flat top which
fits snugly under the belly of the
Douglas
Another type is an
egg-shaped model for the Corsair, the
Navy's new fighter. The tank is attached to the belly of the ship by
bomb shackles. Besides permitting
the Corsair to range farther in escorting bombers taking off from
carriers, the Marines use it to extend
the scope of land based operations.
Its construction is very simple. It is
made of three-ply material molded
in two hemiovate sections which are
divided length-wise by a perpendicular bulkhead, and requires a minimum of critical materials.
The tanks constructed for army
use are subjected to rigorous tests
at Wright Field and the navy uses
similar tests. A tank under test is
mounted in a structure simulating
the installation in the airplane,
three-quarters filled with liquid, and
carefully checked for leaks. Following that, it is given 25 hours of
simultaneous vibration and sloshing
tests, during which it is rocked to a

thirty degree angle eighteen times
per minute and vibration, simulating
that caused by the engine, is induced. Checks for leaks and mechanical failures are constantly made
during these tests.

Research Engineer A. B. White,
welding expert for the Westinghouse
Electric and Manufacturing Company, has developed a new lighting
system to speed the welding of
plane parts and other war equipment. Directed on the part being
welded, the lamp's brilliant beam enables the welder to see what he is
doing through the dark glow
dow in his hood. This eliminates
raising the hood between welds to
position the welding rod. The resultant saving in time for most welding
jobs is 20 per cent plus a reduction
in the amount of work and materials
spoiled by touching the welding rod
at the wrong point on the pieces being welded.
The brilliance of the beam
mizes the glare of the arc and even
with the arc struck, the surrounding
Srightness results in easy and accurate seeing.
Page 9

Intensive Development Work
Now Underway on Electrical
Systems of Tomorrow's
Aircraft

a-c. Various desired utilization volt- tances required by the largest planes,
ages can be obtained by transform- and is high enough for the largest
ers, which are lighter and simpler amounts of auxiliary electrical power
than d-c voltage converters.
in any plane now being designed or
Present indications do not point 1:1:ely to appear in the near future.
Electrical engineers, working close- to the use of a-c in all types of planes. The voltage is low enough so that
ly with the Air Forces, are now The 27-volt d-c electrical system no unusual difficulties are experimaking intensive engineering inves- used in Flying Fortresses and Lib- enced in switching, even at very
tigation on practically every piece of erators is performing in a most satis- high altitudes.
apparatus in the generation, dis- factory manner. However, the size,
tribution, and utilization systems of performance, and electrical load re- Vacant Electron Spaces in
tomorrow's large high-altitude, war quirements of proposed new planes Atoms Make Metals Resistant
planes. Much work has been done are such that the 27-volt d-c system to Rusting
on 400-cycle alternating-current sys- will not be adequate or efficient from
Vacant spaces in the atoms of
tems for certain large military the standpoint of weight, thus mak- nickel are responsible for its resistplanes. General Electric has de- ing it necessary to consider new ance to corrosion or "rusting" acsigned an extensive line of 400-cycle types of systems. Even with the cording to Dr. Herbert H. Uhlig,
a-c aircraft equipment including adoption of an a-c system a relative- metallurgist of the General Electric
generators, regulators, switchgear, ly small 27-volt d-c system derived Research Laboratory. In earlier recontrol, transformers, motors, recti- from the main a-c system would be searches it has been found that the
fiers, instruments, and fuses.
retained, since d-c is more suitable stainlessness of stainless steel is not
The simplicity, low maintenance, for control, instruments, and similar due primarily to the formation on the
safety, and light weight of a-c motors very small loads.
surface of a film of oxide, as formerThe 120/208 volt, 400-cycle, 3- ly supposed. Instead it results from
and generators tends to favor the
use of a-c, and for large high-altitude phase as a voltage and frequency the electronic arrangement in the
aircraft 400-cycle a-c holds great level for a-c systems in aircraft has atoms of the alloy. The same thing
promise. Commutation and brush proved to be a good choice in that is true for two other widely used
wear problems are minimized, and this voltage is high enough to trans- corrosion-resistant alloys. One is
the development of very high speed mit the required amounts of electric copper and nickel (Monel) and the
motors appears more promising with power economically over the dis- other molybdenum, nickel and iron
(Hastelloy).
An atom may be thought of as a
nucleus around which revolve, somewhat in the manner of planets
around the sun, from one to 92
electrons. These move in from one to
seven different orbits or shells. Ordinarily one shell is filled with electrons before the next one begins,
though in the case of certain "transition" elements there are vacancies in
the shell next to the outer one.
With inner shells completely filled,
a metal is more subject to corrosion.
Because of the vacancies nickel is
very resistant to corrosion, but it is
too expensive for many applications,
and so it is alloyed with copper
which is lower in cost. Further increasing the proportion of copper
makes the alloy less resistant until
pure copper is reached, which corrodes much more than pure nickel.
Vast quantities of valuable metals
are lost by corrosion. Such studies
as these are highly important because the exact way in which corrosion occurs may lead to more effecG. E. engineers examine new 400-cycle A-C generator for aircraft use.
tive ways of overcoming it.
Cut Courtesy General Electric
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Cross Section
Another Rose student recently
answering the call to arms is John
T. Gundlach, member of the senior
class.
John was born in Terre Haute
February 14, 1925. After spending
his early educational days in the
Terre Haute public schools, he
graduated from Wiley High School
in June, 1942. In July of the same
year he entered Rose on a Rea
Scholarship.
He had originally planned to become a chemical engineer, but at
Rose he became interested in electronics and began his work toward
a B.S. degree in electrical engineering during his sophomore year. His
education was interrupted at the beginning of the present term, and by
the time this goes to press he will
be in uniform.
He has been quite active in extracurricular activities at Rose. Besides becoming a member of the
Student Chapter of the A.I.E.E., he
has joined the Glee, Camera, and
Radio Clubs and become Campus
Editor of the Rose Technic. More
recently he was elected to the position of Financial Secretary of the
Student Council.
One of his chief interests has always been the study of foreign languages. He has, at one time or another, made a study of German,
French, Chinese, and Latin. He considers this a useful as well as interesting pastime. He also likes to
travel but has not had much opportunity to do so in the last few years.
After the war John would like to
come back to Rose to complete his
B.S. degree in electrical engineering.
He is interested in industrial electronics and the field of communications.
John has always been interested
in the Orient and Far East. He
would like to carry on graduate
work in some foreign country and
then enter the engineering field in
the Orient, possibly China.
AUGUST, 1944

In accordance with the Technic's
policy of presenting biographies of
some of the school's leading students,
two more are here presented this
month. Both are members of the
class of December, '44, John Gundlach having been called into active
service with the armed forces since
this writing.

Clinton's gift to Rose—Charles A.
Stringfellow—is certainly one of the
most outstanding members of the
senior class.
Charlie was born some nineteen
years ago in Clinton, Indiana, about
fourteen miles north of Terre Haute.
He attended grade and high school
there, graduating in June, 1942.
While in high school he was on
the yearbook staff, took part in the
junior class play, and belonged to
the Math and Latin Clubs. In his
spare time he helped his father in
the plumbing business.
He decided to make full use of his
plumbing experience; therefore he
enrolled at Rose in July, 1942, on the
chemical engineering course. He
has been active in school affairs and
is now president of the Student
Council and a member of the Debate
Club and A.I.Ch.E.

John T. Gundlach

Charlie has many varied hobbies
and interests. He enjoys camping
very much, and in the last few years
he has taken part in several camping
expeditions at Turkey Run State
Park. It is here that Charlie says he
became a cooking and dish-drying
expert.
He is very active in freshman
orientation, and before any new
freshmen are at Rose for any length
of time they are bound to know him.
Other interests include nature study
and sports; however he will admit
that he is just interested in sports
and doesn't wish to do any thing as
strenuously as to partake in them.

Charles A Stringfellow

Charlie hopes that he will be fortunate enough to be able to finish
school. He is uncertain about what
type of industry he would like to
enter after graduation, but he is now
considering the possibilities of installing hot dog stands in Alaska.
Modestly, he will admit that he is a
home boy at heart and expresses the
desire to become married and have
three or four children.
Page 11

Diesel Engine Starting Systems
By LOWELL L. SMITH, ex-'44
As an example of the type of work
done by Rose students, this paper
written by Lowell Smith, former
member of the class of July, '44, is
here presented. This was first written as a term paper and has been
reproduced here with some modifications.

Governing Factors
As Diesel engines are internal
combustion engines, they must be
"turned over" or rotated by some
other form of power in order to
start them. They are similar to
gasoline automobile engines in this
respect. Actual starting systems for
Diesel engines are based on the size
of the engine and the purpose for
which it is to be used. The number
of methods are few, but there are
many modifications of each. Different types of starting aids are also
used, especially in the electric system of starting.

Hand Cranking

Electric Starting Motors
High speed Diesels used for trucks,
tractors, busses, motor boats, or
stationary service, are usually started by means of a battery and low
voltage electric starting motor
equipped with a Bendix drive. In
trucks, tractors, or motor boats, the
same battery is also used to take
care of the lights. This starting system is similar to that used for general automotive service, but a 12 or
24 volt battery is used instead of the
regular 6 volt automotive type.
Some Diesels are started by motoring the generator, if a direct-current
generator is used, or by means of an
exciter, if an alternating current
generator is used. In multi-engined
plants generating direct-current, an
idle unit may be put in operation by
motoring the generator. This system
also is widely used in direct-current
booster plants combining a generator
and a battery which floats on the
line. To start the engine current is
sent from the battery to the starting
motor, thus cranking the engine. In
certain alternating-current systems,
the generator exciter may be provided with special series windings,
so that it can be motored to turn
the generator and thus start the
engine. A source of starting directcurrent, usually a battery, is required by this method.

Diesel engines up to 10 hp are
started by hand cranking. Since
cranking speed must be high, some
means is provided to release the
compression until the engine has
been brought up to speed by means
of a hand crank. Some engines have
a compression release that prevents
the exhaust valve from closing, while
others have a relief valve cock
which can be opened, so that the
engine can be turned over rapidly.
In full Diesel or cold starting Auxiliary Gasoline
Diesel engines, as long as the ex- Engine Starters
haust valve is held open, the fuel
Where batteries are not practical,
pump is set in neutral or stop position. This prevents fuel oil from ac- small gasoline engines are somecumulating in the cylinder while the times used. This applies especially
engine is being brought up to speed. to tractors and stationary Diesel enWith the engine being cranked gines, or Diesel engines used on
rather rapidly, the compression re- portable equipment. These small
lease lever is quickly shifted to run- gasoline engines are usually 2 or 4
ning position, or the relief cock cylinder, 4 stroke cycle engines,
closed, and the engine pulled through mounted on the side of the Diesel or
one or more compression strokes by across the back of the engine above
continued cranking, aided by the the flywheel.
The small engine is cranked and
flywheel momentum.
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started by hand, and then connected
to the Diesel through a clutch and
Bendix drive. To assist in starting,
especially in cold weather, the exhaust heat from the small starting
engine is often used to heat the intake manifold of the Diesel. Warm
intake air produces a higher temperature at the end of the compression stroke and promotes quicker
starting. At temperatures slightly
below zero, the starting engine is
allowed to run for 8 to 10 minutes
to warm up the Diesel air intake
manifold before attempting to start
the Diesel.

Gasoline Starting
Diesel Engines
The International Harvester Diesel
is started directly as a conventional
gasoline engine, by admitting gasoline instead of fuel oil to the cylinder
during starting. This engine is
equipped with a magneto, carburetor, spark plugs, extra clearance
chamber and valve, and duplex intake manifold, which are only used
during starting. The engine is started by a crank, which through a cam
mechanism opens a valve between
the cylinder proper and the auxiliary cumbusion chamber. This added
space reduces the compression pressure so that the engine can be easily
cranked by hand. The engine now
has a compression ratio the same as
that of a gasoline engine. A double
butterfly valve permits the intakemanifold to contact the gasoline
carburetor, and the same time a high
tension magneto is engaged which
carries current to the plugs. After
about 700 revolutions the auxiliary
chambers, the magneto, and the
double butterfly valve shutting off
the flow of gasoline vapor and air
are automatically cut off.
Some Diesels are equipped so that
the warm water from the running
gasoline engine may be circulated
(Continued on Page 25)
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Patent Application 65,098,342
By JAMES SWARTWOUT, Class of 1938 Worcester Polytechnic Institu
te
This slightly unorthodox application was prepared by Mr. Swartwout, a close friend of Edward
Eckerman of the Rose m.e. department, while the two were doing
graduate work at Yale, and has been
reproduced with Mr. Swartwout's
permission.

rection whatsoever. On this platform of from fifteen to sixty minutes per
is placed one (1) clam so positioned hour, was found to have a "smooththat the hinged portion of said cam ing-out" effect on the erratic, but
is at the right as indicated. The thoroughly dependable propuls
ion of
previous and aforementioned steam the steam-clam unit.
is directed onto the clam through a
This propulsion method, in the
suitable nozzle, causing the clam to
opinion
of the designer, is unique in
open. In so doing, the upper half of
that
it
is
the only type extant which:
the shell of the clam pushes against
Subject: Design of patrol boat, to the spoke of the wheel, resulting in
1. Provides work for clam-digbe known as the "Web-Foot Pee- a counter-clockwise motion. This
gers.
Whistler."
spent clam is quickly removed and
2. Provides plenty of steamed
a fresh clam installed in its place,
Propulsion: Steam-operated wheel
clams.
said latter clam opening against the
actuating 3 webbed feet at stern of
spoke which, when the previous
3. Permits the setting up of hotboat.
clam was in operating position, was
rock concessions, an art althe
bottom
spoke
but
which
most forgotten and hitherto
now
Details of Propulsion: Before emhas
rotated
through
the
much
angle
in disregard.
&
barking, a suitable quantity of rocks
into its new position. Steam is again
are heated in suitable furnaces to a
Note: Inasmuch as exhaustive
suitable temperature. This should be emitted from the nozzle, this time trials were made on the
subject of
done at the fixed base of operations.
forcing clams to move under their
These rocks are carried aboard the
own power (walk, crawl, creep,
craft using roast chestnut tongs, and
run, meander, hop, skip, or jump)
then deposited in the fire box. To
it is recommended that a suitable
get under way, water is dripped onto
conveyor unit (see patent No. 4-A,
the rocks, resulting in the generation
Irish Free State, October, 1942) be
of steam. This steam is led, through
installed to remove spent clams and
suitable pipes, to the wheel-room of
place fresh clams under the wheelCL4/11
the craft. Here, a round wheel (with
spokes.
no corners) with spokes projecting
(Signed)
J. Horkay V. Bottom
from its periphery in radial direction
,5KETCH
New
Haven,
Connect
icut
and extending outward from the
14
April
1942
hub a specific distance (this distance
depends upon the initial diameter of onto the second and fresh clam, and
Why do we not raise the silk worm
the wheel, the steam pressure, the movement of the wheel continues.
By
a
in
series
the United States?
of
links
(see
patent No.
speed of rotation, the direction of
5,807,36
We
9,082.41
get our silk from the rayon.
,
Latvia,
June, 1932)
rotation, the diameter of the hub,
the
He
rotation
is
a larger animal and gives
of
the wheel is transthe number of spokes, the wind
mitted
more
to
silk.
paddles
in the form of
direction and velocity, the pull of
the moon, and the temperature and webbed-feet affixed to each side and
density of the resultant end mixture) to the bow of the craft.
Civil: "Good evening, Honey,
is located. This wheel is shown in
we're
going to have a swell time toInasmuch as these webbed-foot
sketch 1. When the wheel is in the paddles, in test
runs on a pilot in- night. I've got three tickets for the
position shown in the sketch, the stallation, were
found to have the show; one for your mother, one for
bottom spoke hangs down vertically, general
characteristics of a left- your brother and one for your old
while the next spoke to the right handed duck, it
was found advisable man."
subtends the angle alpha with to install an
auxiliary unit consistthe bottom spoke. Predisposed slight- ing of a small
gasoline engine (Lib- God made the world—and rested,
ly below the end of this second spoke erty 12)
driving a propeller in the God made man—rested,
is a small platform affixed to some usual manner
. This unit, in opera- Then God made woman,
rigid part of the craft and con- tion in parallel
with the above-de- Since then, neither God nor man
strained from movement in any di- scribed steam
-clam unit for periods has rested.
AUGUST, 1944
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Campus
Survey
Edited by JOHN T. GUNDLACH,
Sr., e.e.

Monday, July 10, 1944, dawned the freshman mind perhaps better
bright and clear and marked the be- than any one else. For that reason
ginning of another twelve week the sophomores have always been
term at old Rose Poly. After one commissioned, so to speak, to be
week of a very much appreciated the guiding light of the freshman
vacation, the remaining thirty-three class. The sophomores have found
upperclassmen, resigned to their through experience that if they equal
fate, returned to school to put once or exceed the freShmen in numbers,
again their shoulders to the pro- things seem to work out so much
verbial wheel. The classes are divid- more smoothly. In order that this
ed as follows: 13 Seniors, 5 Juniors, happy balance be obtained the sophomores have enlisted the remaining
and 15 Sophomores.
upperclassmen. As a result the
freshmen and sophomores are of one
New Class Registers at Rose
accord. An understanding has been
Promptly at 8:00 A. M. on July reached regarding green hats, the
10, the members of the new fresh- carrying of matches, the wearing of
man class embarked on a new, and
perhaps most important, phase of
their careers—college life. Thirtyfour men signed up that day, bringing the total number of students at
Rose Polytechnic to sixty-seven.
After their registration, the freshmen were welcomed to the Institute
at a special meeting by Dr. Donald
B. Prentice, president of Rose, after
which scholastic aptitude tests were
given the new students in order to
place in groups which would best
aid them in their courses. After this
schedules were arranged. In the
afternoon the freshmen were given
physical examinations. If their programs warranted it, they were issued
military equipment.
The sophomores lost no time in
calling a meeting of the freshman
class, and in their inimitable style
conducted a "class" in customs and
tratdition. It has long been the opinion here at the Institute that sophoFloodlie:hted main
mores understand the psychology of
Page 14

garters, and the general carrying out
of the other traditions on the part of
the freshmen. Indeed, only a very
few freshmen have had occasion to
be honored guests at a "Laking
Party".

Eighty-eight Reservists
Report at Rose
Eighty-eight enlisted reservists of
the Army Air Corps reported at
Rose Wednesday, June 9, 1944, to
begin life as cadets in the Army
Specialized Training Reserve Program. They took their classification
examinations, and then spent the re(Continued on Page 30)

building at night.
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Tau Beta Pi Essays
The Responsibilities of the
Wartime Engineer
The war has reduced the number
of students in engineering colleges
and universities to 6500 for the entire country. This is the minimum,
at least from the standpoint of the
scientific and industrial world, that
will be required to satisfy the needs
of wartime industry and to start
post-war reconstruction. To these
students the selective service commission is granting deferments so as
to enable them to complete their
work for a degree. By accepting this
deferment and staying in school,
they have assumed a responsibility
that should seem as important to
them as the one that the men on the
fighting fronts all over the world are
risking their lives to fulfill.
Just what must our future engineer be willing to do to fulfill his
new responsibility and to prove that
he really is of potential value to his
country? First of all he must be willing to attend more class hours per
day for more days a week. This in
turn means that he must devote
more time per week for studyng. He
must always be working at his best,
mentally and physically, for there is
no substitution that can be made for
time lost. Summer vacations for
making up those back credits or for
a little rest from books and slide
rules are things of the past.
These requirements do not mean,
however, that extra-curricular activities are to be abandoned. The government needs now, more than any
other time, the best engineers and
scientists it can produce, and a
graduate is not prepared to be a
good engineer if he has not spent
some of his time and energy to the
clubs and organizations of the college. If, at peacetime, the best education includes outside interests and
duties, it certainly should be considered an essential of a wartime
education. Although wartime conditions have stopped organized athletics, limited the supplies for rifle and
AUGUST, 1944

Tau Beta Pi, national honorary
engineering fraternity, pledges only
the outstanding engineering students of the nation. These two
papers, dealinv with current problems, were written hv Pf‘.. Joseph
M. Smith, only ASTI' student at
Rose to be pledged and Marshall W.
Roesch, former member of the class
of December, '44, now serving with
the United States Navy.

camera clubs, and prohibited amature radio broadcasting, there are
still many activities left that include
something to interest each student
and give him a chance to use and
develop his abilities.
Probably the hardest task for the
student engineer to accomplish is the
winning of the continual struggle
within himself. He often begins to
feel that his job is to solve so many
problems and study so many books
only to have more of them thrust
upon him in what seems to be a
never ending process. He may ask
himself how his solution of that
wiring diagram or the design of a
column for that bridge that will
probably never be more than so
much ink on a drawing board can
compare with the bayonet charge
or bombing raid that the men in
service see practically every day.
The answer can only satisfactorily
be given when he assumes the responsibility of an engineer and
proves that he has profitably spent
the two years and eight months that
the government loaned him to become the engineer of his promise.
Marshall W. Roesch

Qualities of Leadership
What is leadership? To define
leadership may at first glance seem
to be a relatively simple thing, but
peering more deeply into the question we become dubious. For the
word leadership is an ambiguity, a
mixture of many and varies intangibles, each in itself complex in nature,
each defying individual evaluation.
Leadership is of many types and of
wide range within each type.

Leadership and its characteristics
has been a topic of discussion for
years as to which plays the more
important part in its development—
nature or nurture. Is it a trait born
to some men or is it something that
can be developed and strengthened
as the years go by? Everybody has
probably heard the statement, "He
is a born leader," but the popular
maxim, "Leaders are made and not
born," might just as well hold. Which
of the statements is true—the former
or the latter? The answer is—both to
some extent. Some men are born to
lead, while others are taught to lead.
In either case one compliments the
other.
Leadership is a quality either inherent or built up in a person so
that he may inspire others to do
his bidding without question. Leadership should not, however, be misconstrued with guidance, which is
merely teaching or instructing a
person.
There are certain traits or mannerisms which a man must possess
in order to be a leader and have
other men look up to him. A man
may inspire others by his physical
prowess—going hand-in-hand with
the latter would be stature and physical bearing—or he may inspire
others by his ability to convey his
ideas to them. Though these are all
worthy of a good leader, I think the
single trait which lifts a man above
his fellow men and makes him a
leader is the ability to make a quick
decision with the utmost confidence
in himself, and to transform this
decision into immediate action.
Many of the leaders of past and
present have shown amazing qualities of leadership even though lacking many so-called desirable traits.
For instance, Napoleon, who was
very short and small of stature,
could never inspire men with his
physical prowess; but he was able to
lead men because he believed implicitly in himself and succeeded in
(Continued on Page 31)
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"Rocket" A-75, designed by William T. Gregg.
Cut Courtesy "Aviation"

Magazine
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Spray used to spew wat
flight in order to make precis
Trio of Douglas C-47 cargo transports in flight formation.
Cut Courtesy Douglass "Airview"

Cu

rig photo reveals radical departure from conventional design
in new rear-loading cargo transport.
Cut Courtesy "Aviation" Magazine

New 700 mph wind tunnel fan at Boeing lab in Seattle.
Cut Courtesy "Aviation" Magazine
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on bomber props during
1-icing and anti-icing tests.
Douglas SBD "Dauntless" being lowered by elevator to hangar deck of aircraft carrier.
urtesy "Aviation" Magazine

Cut Courtesy Douglass "Airview"

Alumni News
By ROBERT IA. K Y LANDER, Sr., ch.e.

The Grads Advance

In The Service

New Arrival

Lt. Colonel and Mrs. Paul D.
Harry J. Loving, ch.e.,
with high honors, has Bennett announce the birth of a son,
been promoted to Lt. Paul Denny, Jr. on June 7.
Colonel. He is at Camp Bowie,
Death
Texas.
Students of Rose and friends of
James C. Skinner, m.e.,
Charles E. Eirk were shocked when
with honors, has been
word was received of his death in
promoted
to Lt. Colonel.
is
c.e.,
Pickel,
W.
Lee
Louisville, Ky. Charles entered Rose
general manager for the
Howard A. St.adermann, in September of 1940 and graduated
Joseph W. Greathouse Co.
e.e., has been promoted to on the mechanical engineering course
Major.
of Louisville, Ky.
on October 1, 1943. During the time

Walter K. Voss is
and
vice-president
general manager of
Voss Bros. Manufacturing Co. of
Davenport, Iowa,which recently received the Army-Navy "E" Award
for achievement.

x_'12

'31

'26

'33
'34
'36

Paul D. Bennett, c.e., has he was at Rose, he was a member
been promoted to Lt. of the ROTC, Fencing Club and
Colonel. He has been Theta Xi Fraternity. Charles maroverseas since October of 1943 and ried Julia Potts of Louisville in
is commanding a battalion of am- November of 1942 and they moved
phibious combat engineers in France. to Terre Haute where they lived unBefore being called to field duty, Lt. til his graduation. At the time of his
Colonel Bennett was Assistant Pro- death, Charles was working for
Howard C. Barnes, e.e., fessor of Military Science and Tac- General Electric Company.
with honors, has been tics at Rose.
Recent Visitors
transferred to New York.
Ewing J. Ross, ch.e., with
He is with the American Gas and
'19 Herschell A. Hearn, m.e.
honors, has been proElectric Service Corporation.
'29 Herman A. Moench, with
moted to Captain.
honors, e.e.
Herbert A. McAninch, m.e., is a
Robert D. Phelps, m.e.,
'33 Paul R. Dierdorf, ch.e.
member of the Executive committee
has been promoted to
'34 Jack H. Keller, c.e., with
of the newly organized chapter of
Major.
honors.
American Society for metals at Fort
'35 Robert B. Asbury, m.e.
Arlie J. Ullrich, ch.e., has
Wayne, Ind.
'36
Raymond J. Herrod, m.e.
been promoted to Major.
(July) William R. Col'37 Carl R. Wischmeyer, e.e.,
clesser, c.e.,; George A.
Heminway Medal, with high honors.
(Oct.) 2nd Lt. Francis
Boesel, m.e.; and Joseph
'38 Charles E. Cantwell, m.e.
Pfrank, 2nd Lt. Raymond
'39 Franklin G. Doenges, e.e.,
E. Miller are with the National AdKopan, and 2nd Lt. Joe Richard G.
visory Committee for Aeronautics
Weldele, ch.e., Charles
Valentine
are
now overseas, serving G. Fuller, c.e., and
at Langley Field, Va.
Roy E. Warren,
with the army engineers in England. e.e.
Carl E. Campbell, m.e.; Robert H.
(July) Donald E. Alex'41 Kenneth 0. Hambrock, ch.e.
Dinkel, e.e.; A. Jack Hief, m.e., with
ander, m.e., and C. Bur'42 William M. Hochstettler, ch.e.
honors; Jay Kress, m.e.; L. Gene
ton Butts, e.e., with hon'43 (Feb.) Antonio Bogran, m.e.,
Landes, e.e., and William S. Mitchell,
ors, are in Naval pre-commission Richard H. Raab, m.e., William F.
m.e., are with the National Advisory school at Asbury Park,
N. J.
Rumbley, m.e., John E. Metz, m.e.,
Committee for Aeronautics, Aircraft
William C. Soudriette, ch.e., Warren
Engine Research at Cleveland, Ohio.
J.
Withers, e.e., Joseph T. O'Connell,
Marriages
ch.e.,
William A. Yoder, m.e.
with
honors
H.
Hanes,
ch.e.,
James
Major
Edward
0.
Spahr,
'39,
m.e.,
'43
(Oct.) Joseph M. Valentine,
with
and Leroy S. Miller, ch.e.,
Henrietta
Miss
Anderson
of
Rockto
e.e.
honors, are Special Research AsIndiana on June 4.
ex-'44 James Milner.
sistants for the Illinois State Geolog- ville,
ex-'45 Robert Wolf, Theodore
Lt. Robert D. Calvert, Oct. '43,
ical Survey at Urbana, Ill.
Warren C. Letsinger, e.e., is with e.e., to Miss Betty McComb of Terre Kadel, Harold Campbell, Joseph
Bisch, and William Phillips.
Haute, Ind.
Tennessee Eastman Company.
Chester C. Stock, ch.e.,
Heminway medal, with
high honors, has taken a
position as Technical Aide, Chemistry Division of the National Council on Medical Research in Washington, D. C.

'32

'34

'44

'39
'41
'42

'43

'44
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America's NEW Frontier
growth, opportunities for progress lay in the ever widening frontiers. In the fertile lands of the great
plains..,in the timber of our forests...in
the metal of our mines.
Today, we have reached the limit of our
physical frontiers. But new frontiers lie before us—new opportunities for exploration—
in our research laboratories. Here in the
multiple world of the electron tube are be-

•IN AMERICA'S EARLY DAYS of

.......4,=mu

ing born the scientific advances that will make
our world immeasurably safer and happier.
Pioneering on this new frontier of research
are RCA Laboratories in Princeton, New Jersey. Today RCA Laboratories are devoted to
providing the fighting forces of the United
Nations with the best radio and electronic
equipment available. Tomorrow, this same
skill will continue to serve America in creating new and finer peacetime products.
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ond winding is embedded in the under 75 per cent ship speed condirotor pole faces.
tions. This arrangement almost elimThe chief reason for the use of inates the danger of a vessel becom(Continued from Page 5)
turbine-electric drive in naval ves- ing helplessly crippled as a result of
desirable to connect the generator sels is the excellent maneuverability damage to the propulsion equipment.
Turbine-electric drive also allows
directly to the turbine rotor shaft. which it provides. Stopping and reIn modern merchant ships, turbine versing operations are effected for more freedom in the placing of
speeds of 6000 to 7000 rpm are com- through the electrical circuit with- propellers than was formerly posmon, while for some marine turbines out stopping or reversing the tur- sible. In vessels employing gearedbine. This turbine and turbine-direct drive it
means that no has always been necessary to place
special revers- each set of transmission gears directing element is ly in line with its turbine and to
required in place each propeller shaft in line
the turbine with its gear box. Unless the turbines
and that full are situated well aft, long drive
pro p eller shafts must penetrate each waterspeed in re- tight division of the ship from the
verse can be power plant to the propeller. Elecobtained. Ex- tric motors, on the other hand, can
amples of be set up in any desired position,
ships requir- with only short drive shafts connecting this type ing them to the propellers. It is
of flexibility common practice in tankers to place
are Coast both the turbine-generators and the
Guard cutters, motors in the stern of the ship. In
dredges, sal- passenger ships the power is usually
vage boats, generated at the center of the ship,
A 17,000-ton liner propelled by G-E turbine-electric equipment.
and
ice-break- and the motors are in the stern. In
Cut Courtesy General Electr:c
ers. The free- cargo ships both power units and
the most efficient speeds exceed dom from the noise and vibration of motors are often very near the cen10,000 rpm. The maximum practical transmission gearing is especially ter of the ship.
Of course the propulsion motors
propeller speed is usually less than desirable in passenger liners. Ando
not constitute the sole electrical
other
great
advantage of turbine4000 rpm. To use mechanical reducpower
requirements on a ship. A
tion gearing between the turbine electric drive over geared-turbine
and the propeller would be to defeat methods is the wide choice of power- great number of smaller installations
two of the most important purposes ing combinations which can be ob- are necessary to make the vessel
of Civil Engineering of that univer- tained, and the resulting reliability habitable and to assist in navigation.
One of the strongest arguments in
of turbine-electric drive, namely, to of the system. For example, on a
eliminate noise and vibration, and to quadruple-screw ship having four favor of the use of electric drive in
provide greater maneuverability. In turbine-generators and a motor on tankers and other bulk carriers has
most ships, therefore, the propeller each propeller shaft, two motors can been the necessity for power to
rotates at the same speed as the be powered by
turbine-generator, and the use of one generator,
turbine-electric drive is confined to and full ship
that power range where the most speed can
efficient turbine speed does not ex- thus be obceed the greatest practical propeller the use of only
speed. There are two separate wind- tamed with
ings on the rotor of a marine syn- two turbines.
chronous motor. One is the same as In the event
the rotor winding on any synchron- that any three
ous motor; this winding is excited of the turbineonly after the motor has attained a generators are
speed equal to that of the generator. damaged, all
motors
For starting and maneuvering, a four
powbe
which
can
winding
is
used
rotor
second
the
re- Passenger-cargo ship equipped with G-E turbine-electric drive.
ered
by
squirrel-cage
windthe
is similar to
maining
unit
motor.
This
secinduction
ing of an
Cat Courtesy Ge oeral Electric

TURBINE-ELECTRIC
PROPULSION
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operate oil pumps and cargo loading
devices. As yet no vessels of this
type have attempted to operate such
large installations by power from
auxiliary generators. At present
there is no good reason to believe
that either of the above mentioned
methods of obtaining auxiiary power
will entirely supplant the other. In
any event, the increasing demand for
auxiliary power aboard modern
ships will undoubtedly lead to even
wider application of the turbineelectric method of marine propulsion.

GAS TURBINE
(Continued from Page 7)
cient air foil sections have given the
designer the necessary tools to design and build highly efficient axial
flow compressors.

the relatively hot exhaust gases
leaving the turbine to the air before
it enters the combustor. Heating the
air by exhaust gases reduces fuel
consumption and improves the cycle
efficiency. The amount of heat obtained from the exhaust gas depends
on the size of the heat exchanger.
This is an economic problem in
which gain in efficiency is balanced
against cost of heat exchanger surface. Calculations indicate that the
economic size of the heat exchanger
will limit the regenerating cycle, at
1200°F inlet temperature, to approximately 75 per cent recovery of the
heat available from the turbine exhaust gases. This economic size will
be about 0.30 cu. ft. of heat exchanger
volume
_
per
kw
of
capacity.
ACiP
"'MVOS L1frlia4iohl.49 fmc-A24414
BWIS T pR41ric.41 gr\P-All 4wER
Efficiency is furAIVO Calt.181./57/CAV
ther improved
7,
when intercooling
id
is added to reAtrA-ABAt rusrowygr
generating. As the
"2157/t.. Alaiker ..1p-A-irvateuris
14,
name implies, intercooling removes the heat of
,
1 f.le.jaw r
AT An r4
\
4
compression
from
r
the air passing
through the intercooler coils, and
AMA
is a necessary part
of the cycle. By
echo
aawr
moo
mood
aloo
- MO
a.aPOO
reAf_eCRAT-Aeli iii
intercooling, the
compressor
work
Fie. 3: Compared efficiencies off steam and gas-turbine power.
is
reduced
because
Cut Courtesy Westinghouse
the colder air has
to what can be built today, but they smaller volume. Other conditions
are apparently giving satisfactory remaining the same, one stage of
results. Interesting applications in- intercooling will reduce the comclude a turbine locomotive, electric pressor work by some 15 per cent.
generating set, compressor drive for This increases the portion of the
Velox boiler, refinery drives and air- turbine capacity available as useful
plane propulsion.
output and improves the cycle efficiency. A large number of interRegenerating, Intercooling,
coolers is ideal but probably only
and Reheating Aid Efficiency a few stages will be practical.
The third method of improving
The efficiency of the simple open
gas cycle is low unless extremely efficiency, reheating, consists of addhigh temperatures are used. How- ing heat to the gas as it passes
ever, there are three practical ways through the turbine. The gas turbine
of greatly improving the gas cycle reheat cycle is the same principle as
efficiency. They are: regenerating, the reheat cycle used in many steam
intercooling and reheating. The re- plants. In practice it will bear little
generating gas cycle is a cycle in resemblance. Reheating in the gas
which a heat exchanger (regenera- turbine will consist of burning fuel
tor) transfers some of the heat from directly in the gas (approx. 85V(

lbs. per sq. in. abs. Low pressure
results in large gas volume and relatively large turbine blade dimensions.
Engineers have been experimenting with this combustion gas cycle
for many years. In Europe, because
of economic conditions engineers attempted to develop it so soon as materials and compressors even remotely offered a possibility of building successful units. In this country,
much of the recent development is
of necessity not published because
of Government security reasons.
However, in the literature there has
been a considerable description of
pre-war applications in Europe.
These plants are inferior in efficiency

•.
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Turbine and Compressor
Efficiency Is Big Factor
In the gas turbine cycle, the useful
power output depends upon obtaining relatively high turbine and compressor efficiency. The useful net
output is the difference of two fairly
large quantities: the total turbine
output and the work consumed by
the compressor in compressing the
air. With the simple open-cycle system operating at a top temperature
of 1200°F, for each useful unit of
power output, the turbine develops
3.95 units of which 2.95 is needed to
drive the compressor. A reduction
of 1 per cent in the efficiency of each
of these elements reduces the useful
output by 7 per cent. The useful output decreases sharply as the top
temperature is lowered.
Pressure ratio is the compressor
discharge pressure divided by the
compressor inlet pressure, which is
14.7 lbs. per sq. in. abs. in the open
cycle. A reduction in compressor
efficiency of 9 per cent cuts the cycle
efficiency almost in half. The relatively low pressure ratios at which
maximum efficiency is obtained,
around 6 for 1200°F, means that
relatively low turbine inlet pressures
exist in the open cycle, under 100
AUGUST, 1944
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air) passing through the turbine.
The quantity of large steam piping
and considerable heat transfer surface in the heat exchanger of the
steam reheat cycle will be replaced
by a reheating combustor which may
possibly be placed inside the gas
turbine casing proper. Here again,
the practical number of reheats is
limited.
Reheating and intercooling increase the amount of useful energy
per pound of working gas passing
through the system, thus reducing
the number of pounds of working
medium circulated. Therefore, the
size of piping and blade path in the
compresor and turbine are reduced.
In combination with a regenerator,
the terminal difference across the
heat exchanger is greater for a
given size exchanger or a smaller
heat exchanger transfers the original
amount of heat. In partial load operation they increase the partial load
efficiency by a considerable amount.

Various Cycle
Combinations Compared
The combination of regenerating,

reheating and intercooling is shown
in Figure 2. Early applications for
heavy duty long life apparatus will
probably not exceed temperatures of
1200°F with 1500°F and higher
limits awaiting future developments
in metallurgy.
The temperature of the inlet air
to the compressor has a marked
effect on the cycle efficiency. In contrast to steam plants the colder this
inlet air the higher the cycle efficiency and capacity. In the simple
open cycle, changing the inlet air
temperature 10°F changes the cycle
efficiency 0.74 points or approximately 3 per cent per 10°F change.
The effect on capacity is approximately 4 per cent per 10°F change.

Gas Cycle Holds
Best Promise
Of more value are the thermal
efficiencies obtainable in practical
applications. Figure 3 compares the
best efficiencies obtained in large
central station power plants (projected to 2000°F) with the expected
practical limit in efficiency of the
large capacity closed cycle combus-

tion gas turbine power plants. Above
1000°F, the gas cycle efficiency increases approximately three times
as fast as the steam cycle efficiency
for a given top temperature increase.
This curve compares the best
modern large central station steam
power plants with the best practical
efficiencies expected of the combustion gas turbine power plants. It is
expected that the gas turbine cycle
efficiency will not be greatly effected
by unit size, and this combustion
gas cycle curve can also be interpreted as applying to open cycle gas
turbine power plants of relatively
small capacity. Economic steam
plants for capacities around 5000 kw
seldom exceed 25 per cent overall
thermal efficiency. This would indicate a considerable efficiency advantage, in small units, in favor of
the gas cycle, provided economics
permit designing it for anywhere
near its maximum possible efficiency.
If a 3600 rpm, 5000 kw steam turbine is compared with a 3600 rpm,
5000 kw net output open cycle gas
(Continued on Page 24)
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OWI Photo by Palmer, in an Allegheny Ludlum Plant.

ANOTHER Cefry‘te FOR THE STEEL BROTH OF WAR
.gragifigagiir
frWO days after the men finished
1. ramming in the bottom of this
new 35-ton electric melting furnace, it was in full operation on
special alloy steels for the war
assembly lines.

•

Allegheny Ludlum plant capacity
has been expanded at record pace.
Our output of stainless, electrical,
tool, and aircraft engine valve steels
has been multiplied again and
again. Production will continue to
increase, because the appetite of
war is insatiable—particularly in
this and the coming year, with the
effort of the Allied Nations trans-

formed from defense to the attack.
We have been in the fight from
the beginning, and will remain
until the close. Then, after peace
has been regained, we can apply
the additional knowledge and capacity accumulated during the war
years to the enrichment of your
personal life. Allegheny Metal, and
our other alloy steel products, will
return to their familiar everyday
•uses and to your homes.
Meanwhile, the appetite of war
is also insatiable for many things
with which you can help, directly
and immediately. Collect scrap

metal and paper; keep expenditures
as low as possible; conserve food,
heating fuel, gasoline and rubber.
Above all, buy every last War Bond
you can afford.

Allegheny Litd/tfor
STEEL

CORPORATION

BRACKENRIDGE, PENNSYLVANIA

W & D A-9313
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GAinS TURBINE
(Contued from Page 22)

through the gas turbine and compressor. The working gas (air, hydrogen or other medium) operates
at a relatively high pressure in a
closed, recirculating circuit. In the
gas heater, the heat from the products of corrthustion is transferred to
tV e working gas which then expands
in the turbine to a lower pressure.
The gas heater in this cycle corresponds to the steam boiler in the
steam cycle. For a practical e
ciency, it will be larger than the
modern steam boiler because gases
are on both sides of the gas heater.
This cycle is very similar to the
steam cycle, except that the working
fluid does not undergo a change of
state. As this closed cycle keeps the
products of combustion out of the
turbine and compressor circuit, the
problem of using coal as a fuel
should be much simpler of solution
than in those cycles which circulate
the products of combustion.

turbine it will be seen that the
energy per pound of gas is small
and the flow of gas is very large;
510,000 lbs. hr. for the simple cycle
gas turbine as compared to 52,500
lbs/hr. of steam to the steam turbine. The large flow and low pressure to the inlet of the gas turbine
gives a large volume flow which
means the piping and blading of the
gas turbine inlet are large compared
to the steam turbine.
The ratio of exhaust to inlet volume is small for the gas turbine.
This makes a balanced blade path
unlike that of the steam turbine,
which in this case must handle an
exhaust volume 250 times as great
as the inlet volume. The large blade
dimensions limits the maximum net
output rating of the open cycle,
single flow, combustion gas turbine
to approximately 7500 kw. However,
the injection of
presents a New Cycle Studied
11iSII
theoretical possibility considerably
In the closed cycle system under
extending this limit.
development by Westinghouse a
Closed Cycle for Large Units separate gas turbine and compressor
The closed cycle offers a method are used to pump up the cycle on
of increasing the maximum capacity which the main gas turbine and comof the open cycle. The volume of the pressor operate. High pressure of
working gas is inversely proportional around 150 lbs. per sq. in. The main
to the absolute pressure. If the pres- gas turbine and compressor would
sure is multiplied by 10, the size is be small as they operate at high
divided by 10. In the closed cycle, pressure. This cycle is internally
the circulating working gas is at a fired, the products of combustion
relatively high pressure and reduces passing through the gas turbines and
the physical size of compressor and main compressor. Enough make up
turbine. To reduce the temperature air is continually supplied to mainof the gases before they enter the tain pressure and support combuscompressor, cooling water is required tion. It is supplied by a compressor
in the closed cycle. The heat ex- which is driven by a second gas turchanger in which the gas is cool0 bine. This cycle avoids the large gas
before it enters the compressor is heater required by the Escher Wyss
called a gas precooler. The amount cycle; but requires an extra gas turof heat given up to the cooling water bine and compressor to pump-up the
is equivalent to that removed in the system. Solid matter from the fuel
condenser of a steam unit of equal must be removed.
Reheating and intercooling offer
capacity. The quantity of cooling
same advantage in the closed
the
water required will be less, as a
that they offer in the open
cycle
higher water temperature rise is
cycle. The biggest single additional
permissible.
The closed cycle is the one used problem in the closed cycle is a
by Escher Wyss. This is an ex- method of building practical heat
ternally fired cycle in which the exchangers. The problem is further
products of combustion do not pass complicated by the fact that the
Page 24

gases will carry foreign matter from
combustion which may both corrode
and erode the exchanger and reduce
the heat transfer rate by depositing
foreign material on the transfer surface.

Gas Turbine Control
Combustion gas turbine control
can be simple and reliable, consisting only of control of the gas temperature by controlling the rate of
fuel supply. Governing valves, such
as used in steam turbine control, are
not needed. Efficient partial load
performance can be obtained by using two turbines: one variable speed
turbine driving a compressor; plus
a constant speed turbine driving a
generator. The use of regenerators,
reheaters, and intercoolers in addition to improving the full load economy, have an even greater effect in
improving the partial load economy.
In the closed cycle, by reducing the
gas pressure as the load is reduced,
S ractically full load efficiency can
be maintained at partial loads•.

ead
Nlany Problems AhTT
In drawing conclusions, it should
be remembered that the cycle has
only had practical application in very
special cases. The full possibilities
Sf any cycle can only be evaluated
from successful proof of its economy,
first cost, maintenance cost and reof elements
liability. The addition
fuel
the
economy,
whicI improve
and arrangements of the cycle for
large capacities, are obtained at a
sacrifice in simplicity and at a price.
The development of the best system
is expected to be costly in time and
money.
Metallurgy plays an important
part in the gas cycle as the efficiency
increases rapidly with increase in top
temperature. To obtain materials
suitable for operation at higher temperatures the metallurgists are looking at materials similar to the nonforgable and non-machinable tool
steels. The method of forming these
alloys to shape, such as precision
casting to size, may revolutionize accepted methods of manufacture. To
apply such materials their additional
Tin Roes Tuanne

first cost and manufacturing cost
must be justified. Any application of
such materials must be preceded by
careful tests. For heavy duty apparatus these tests must extend over
long periods before the designer can
use them with safety. Careful differentiation between applications as
to required length of life of apparatus is necessary. The fact that a
piece of equipment is operated at
1800°F for a life of a few hours does
not mean temperatures of that order
can be used for heavy duty applications.
Present developments of the gas
turbine are limited to the use of
relatively high grade fuel oils. This
one factor is a serious handicap to
the gas cycle. There is considerable
evidence that oil is being used at a
greater rate than new supplies are
being found. So in the post-war
period necessity may dictate a prime
mover which can use coal as a fuel.
The gas cycle is definitely limited in
application until such time as the
problems in connection with the
burning of low grade oil and coal
are successfully solved.
Present research efforts are being
expended in developments for the
National Defense. In the post-war
era industry will have access to the
developments in the gas turbine field
and to developments in high temperature materials. These developments may considerably change
present thinking. It is safe to predict
that general applications of the gas
cycle must wait until the post-war
era.
It will be wise to watch the developments of the early installations
before attempting to make wide
spread applications. At present, conclusions as to the ultimate possibilities of the gas cycle are little more
than good guesses. The gas turbine
art must advance beyond its present
early development stages, before it
can be judged with assurance. However, undoubtedly it will find real
usefulness in a large number of
fields, possibly complementing rather
than competing with the steam turbine. Just how and where the gas
turbine will be applied, only time
will tell.

DIESEL
(Continued from Page 12)
in the jacket of the Diesel which aids
greatly in the starting of the Diesel,
especially in cold weather.

Compressed Air Starting
Large Diesel engines are often
started by means of compressed air.
This also applies to some of the
smaller ones where battery or gasoline engine starting is not desirable.
Factors determining the use of air
for starting purposes in Diesel engines are listed below.
a. The size of the engine, number
of cylinders, number of cylinders
with air-starting valves, and size of
starting air pressure.
b. Viscosity of lubricating oil on
the cylinder walls, which is a function of the engine temperature, and
grade of oil.
c. Crankshaft position when the
starting air is first admitted, duration of starting air, and the timing
and amount of fuel injected during
the starting period.
d. Skill of the operator and his
knowledge of the engine characteristics.
Two types of compressed-air starting are used.

a. Manual or controlled admission of compressed air to the starting valves in the engine cylinders.
b. The use of an air motor, engaging the engine flywheel through
a clutch and Bendix drive.
Air under pressures of 200 to 300
psi from a pressure tank or cylinder
is admitted to the engine cylinders.
A rotary air distributor valve starts
admitting air to the proper engine
cylinder when the piston is a few
degrees past top dead center, or just
as the piston is starting downward
on the power stroke. This high pressure air forces the piston down and
starts the engine rotating. As the
engine rotates the rotary air distributor valve turns and admits air
to the different cylinders in the same
order that the engine fires, thus
causing the engine to rotate until it
begins to fire. As soon as the engine
starts to operate by compression
igniting the fuel oil, the main air
valve is closed, shutting off the
starting air.
To prevent back flow of hot gases
through the air starting lines to the
rotary distributor valve, air starting
valves are used. These are simple
spring loaded bevel faced valves.
The pressure of the starting air is
(Continued on Page 28)

They were stolen from a Westinghouse engineer's desk. We think they're secret
symbols on radar.
Cut Courtesy Westinghouse
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Fraternity Notes
Theta Xi
The Kappa chapter of Theta Xi
opened the July
semester with a
tI- l of 10 active
members. Since
that time, the chapter has increased
to 11 actives.
The most recent loss came about
when Robert A. Weinhardt left for
duty with the navy.
On Saturday, July 22, the chapter
held an initiation for Joseph Durra,
K-317, of Evansville, Ind., and
liam McGlone, K-318, of Terre
Haute, Ind.
During the June graduation, the
chapter was visited by many alumni.
Those that were back included Lt.
Kenneth Allison, Russell Northam,
Robert Brandenburg, Capt. Fred
Nahm, James Torr, Paul Kaplan,
David Demaree, Jiggs Price, and
Jim Hanes.
On June 24th the fraternity was
grieved to receive word of the death
of Charles E. Eirk, Oct. '43.
On July 8 an announcement was
received of the marriage of Lt. Harry
Frye to Miss Anne Walters. Frye
was also a graduate in the class of
Oct. '43.
The stork visited the chapter a few
days ago and blessed the actives
with a small puppy. The fellows
agreed unanimously to call the pup
"Kappie".
The officers for the present semester are: president, Charles Stringfellow, vice-president, Bob Kays,
treasurer, Bob Weinhardt, house
manager, Prewitt Wehle, asst. house
manager, Don Kersten, corr. secretary, Stephen Liddle.

Greger. Brother Mitchell, who had
been High Alpha, graduated in June
and is now employed by the National
Advisory Committee for Aeronautics in Cleveland. A dinner was held
in his honor on June 26, and among
those present was Pvt. John Mitchell,
home on leave. Brother Greger entered the Navy early in June, and
is now completing his boot training
at Great Lakes. He is expected home
over the week-end of July 22-23.
Robert Kylander, Fred Maienschein, and Charles Bashe spent
several days of the last vacation in
camping at McCormick's Creek
State Park. An enjoyable time was
had by all, and the chapthr looks
forward to more such activities in
the future.
A meeting was held on July 18,
and the chapter officers were elected.
They are: Robert Kylander, High
Alpha; Fred Maienschein, High Tau;
and Charles Bashe, High Gamma.

Alpha Tau Omega

On Sunday, June
25, Gamma Gamma
initiated Howard P.
Freers of Indianapactive
olis into
membership. Freers
is a member of the
class of June, '46, and was pledged
in April of this year. Following the
initiation ceremonies, which were
held early in the morning, the chapter attended services as a body at
the Centenary Methodist Church.
In view of the commencement in
July, new officers were elected
shortly before the close of the spring
term. The officers for the corning
year are Bob Gillum, worthy master;
Jim Hegarty, worthy chaplain; Chad
Williams, worthy keeper of the exchequer; Jack Stewart, worthy
Lambda Chi Alpha
scribe; Fred Lundgren, worthy keepTheta Kappa Zeta of er of the annals; Jack Murdock, worLambda Chi Alpha re- thy usher; and Floyd Tingley, worgrets the loss of two thy sentinel.
With the graduation the first of
more of its members,
Gamma Gamma lost nine acJuly,
William S. Mitchell and Robert A.
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tives. George Boesel and Bill Colclesser have gone to work for the
National Advisory Committee for
Aircraft (N.A.C.A.) at Langley
Field, Va. Carl Campbell, Jay Kress,
and Dayle Price have also gone to
work for N.A.C.A., but at Cleveland,
O. Frank Guthrie and Dick Milholland are waiting on call by the
navy. Bob Thompson has already
entered the service, while Bernie
Vonderschmitt has gone to work for
R.C.A., at Camden, N. J.
The beginning of the summer term
found the chapter's ranks severely
depleted, due to the recent action
of a number of local draft boards.
However, eight actives have been
able to return to Dear Old Rose and
continue their studies. Due to the
fact that the dorm has been taken
over for the use of air corps reserves
exclusively, the A. T. a house was
opened to accommodate a portion of
the incoming freshmen.
June brought the loss to the active
chapter of Marshall Roesch, class of
who, at the request of his
local df
rat board, has entered the
U. S. Navy. Another member of the
same class who has entered the
service of his country recently is
Warren Pugh. Warren has been in
the naval air corps since May and
is now stationed at California Polytechnic at San Luis Obispo,
Fausto Bogran entered the army
on July 17 and is now stationed at
Camp Robinson, Arkansas. Fred
Lundgren left on August 1 for the
navy.
Congratulations are in order for
three Alpha Tau's who have recently
bestowed their pins on members of
the fairer sex. Joan Hollingsworth is
now wearing Jack Stewart's pin,
Patty Cowan is wearing Dick Milholland's pin,
Several Alpha Tau alumni have
dropped in on the chapter recently.
among whom are Bob Voges and
Alan Winslow, both of whom may
now be addressed in care of the
naval air corps.
THE ROSE TECHNIC

SCRUBBING STEEL WITH A BRUSH OF FLAMES
process this man is using is called
THE SIMPLE
ming." It was developed by THE LINDE
"flame-pri

AIR

When the fiery"bristles"of oxy-acetylene flame sweep
over steel, the intense heat causes scale to expand and
pop loose. This heat thoroughly dries the surface and
consumes or neutralizes any oil, rust, and other foreign
matter that may be present.
Applied to steel just before the first coat of paint is
put on, "flame-priming" makes paint go further and
last longer,and makes painting a more permanent means
of preventing corrosion.
Architects, public officials, consulting engineers, production managers, utility
executives, contractors, educators and designers are invited to sendfor the nontechnical picture-caption booklet, P-8,"Linde Oxy-Acetylene Processes." This
booklet shows the wide range of Linde methods for cutting,joining,forming,
treating, and cleaning metals. It also contains elementary information on the
essential products... Linde Oxygen, Prest-O-Lite Acetylene, Oxweld Apparatus, and Union Carbide.

Oxygen, acetylene, and many machines and techniques for treating, cutting, and fabricating metals have
been made available to industry for years by LINDE and
other Units of UCC.

BUY UNITED STATES WAR BONDS AND STAMPS

UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street

rTriA New York 17, N.Y.

Principal Units in the United States and their Products
ALLOYS AND METALS
Electro Metallurgical Company
Haynes Stellite Conipany
United States Vanadium Corporation

CHEMICALS
Carbide and Carbon Chemicals Corporation
ELECTRODES, CARBONS AND BATTERIES
National Carbon Company, Inc.

INDUSTRIAL GASES AND CARBIDE

PLASTICS

The Linde Air Products Company
The Oxweld Railroad Service Company
The Prest-O.Lite Company,Inc.

Bakelite Corporation
Plastic,Di% i-ion of Carbine anti
Carbon Chemicals Corporation

DIESEL
(Continued from Page 25)

Men of Rose

sufficient to overcome the resistance
of the spring, so the valve opens
automatically, as soon as the rotary
distributor allows the air to flow to
any cylinder. The instant the air
stops flowing the starting air valve
closes, and thus prevents back fire
from the engine cylinder.

Starting Air Supply

May we call
attention to our

Complete
Printing Service
Rapid, accurate
execution of your
printing requirements
at reasonable prices

Moore-Langen
Pig. & Pub. Co.

The air used to start Diesels is
generally supplied by separately
driven air compressors, and stored
in tanks or cylinders under proper
pressure until needed. Usually these
compressors are of the two stage
type. A two stage compressor has
two cylinders, one larger in diameter
than the other. The air is first compressed by the large or low pressure
cylinder, from which it passes to the
small or high pressure cylinder,

which compresses it to still higher
pressure and forces it into the stor
age tank or tanks.
Because compressing air tends to
increase its temperature, the air
connection between the low and high
pressure cylinder is always designed
to remove some heat. Some stage
compressors have a heavily finned
air connection pipe or "intercooler"
between the two cyinders. Other air
compressors are water cooled to
keep them from overheating during
long periods of operation.
Air compressors are generally
equipped with a hand "unloader
valve" on top of the cylinder, for releasing compression while the driving motor or engine is started. This
unloader valve should be open before starting the compressor.

Starting Aids

Several schemes are employed to
assist
starting Diesel engines at low
EJ
temperatures. Some of the most used
Bresett Grocery Co., Inc.
methods are described below.
Wholesale and Retail
a. The glow-plug method.
C-6051
12th and Wabash
The use of glow-plugs is the most
Free Delivery
common method. They are similar
to spark plugs in general appearance
and construction, but have a piece
of heavy resistance wire in place of
Terre Haute House
a spark gap. When electric current
Drug Store
is sent through this resistance wire,
it immediately heats up until it bePLATE LUNCHES
comes red hot. The glow-plug is so
MALTED MILKS
located that some of the oil spray
SANDWICHES
from the injection nozzle will strike
the red hot heating element and
SODAS
ignite readily with this heat added
7th and Wabash
to that of compression.
b. Compression-increase.
Terre Haute, Indiana
(Continued on Page 30)
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IN BOTTLES

140 North 6th St.

"The Pause That Refreshes"

TERRE HAUTE,IND.

COCA COLA
BOTTLING COMPANY
YOUR STORY IN PICTURE LEAVES NOTHING UNTOLD

924 Lafayett3 Ave.

C-7094
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Here's how the metal nose of an aerial
bomb is formed. A white-hot metal tube,
whirling rapidly in a chuck, is brought
into contact with a spinning roller.
Remotely-controlled movement of this
forming roller gradually molds the tubeend into the required rounded contour.
Throughout this forming operation,
the tube must be held at
uniform temperature—high
enough to keep the metal in ct
plastic condition. Ordinarily,
the mass of metal in the chuck

tends to draw heat away from the
bomb. However, by using Airco oxyacetylene flame torches for supplementary heating, the spinning bomb is
kept at a high, constant temperature,
which facilitates forming and helps
assure uniform wall thickness in the
business end of the bomb.
This is only one of many ways in
which the oxyacetylene flame is speeding wartime metal-working. It also
shape cuts steel, cleans it, softens it,
hardens its wearing surfaces, and

welds it and other metals into strong,
one-piece parts. Teamed with the electric arc this versatile "tool" has blazed
new short-cuts in metal fabrication
.. . short-cuts that are pointing the
way to better, stronger metal products
for peacetime use.
If you would like to receive our informative publication, "Airco in the
News," we shall be glad to send a
free copy. Write to Mr. G. Van Alstyne,
Dept.C. P., Air Reduction,60 East 42nd
Street, New York 17, N.Y.

SEND FOR FREE BOOKLET, "AIRCO IN THE NEWS"
AIR REDUCTION SALES COMPANY
MAGNOLIA AIRCO GAS PRODUCTS CO.
NATIONAL CARBIDE CORPORATION
PURE CARBONIC INCORPORATED
THE OHIO CHEMICAL AND MFG. CO.

AIR REDUCTION
60 EAST 42nd

STREET

NEW

YORK

17, N. Y.

WILSON WELDER & METALS CO., INC.

OXYGEN, ACETYLENE AND OTHER ATMOSPHERIC GASES • GAS WELDING AND CUTTING APPARATUS • CALCIUM CARBIDE
ARC WELDING MACHINES AND SUPPLIES • CARBON DIOXIDE • **DRY ICE" • ANAESTHETIC AND THERAPEUTIC GASES AND APPARATUS
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DIESEL
(Continued from Page 28)

nozzle strikes the inner end of the
hot tube and ignites quite readily.
The torch is kept on until the engine
is hot enough to run without its
assistance. Several types of hot tubes
or hot bulbs are used with certain
Diesel and semi-Diesel engines to
facilitate starting in this manner,
especially in very cold weather.
4. Compression-release.
This type of starting aid is used
on Cummins' Diesels. All the intake
valves are held open by a lever until the engine attains a considerable
rotative speed under the influence of
the starting motor. The lever is then
released, allowing the valves to
function normally and restoring
compression. The inertia of the moving parts keeps the engine turning
over against the normal compression,
and starting will be achieved if
everything is in proper order.

A cut-off plug is inserted into the
aperture between the combustion
chamber proper and the auxiliary
chamber by turning a handwheel.
This action increases the compression ratio and the resultant air temperatures, so that starting is facilitaed. After the engine fires on Diesel
fuel, the handwheel is reversed, thus
backing off the plug, and restoring
the normal compression to the engine.
c. Hot bulb or tube.
Some semi-Diesels use a hot bulb
or tube to ignite the fuel when the
engine is cold. This tube which is
hollow but closed at one end, extends into the combustion chamber
with the open end on the inside. The
flame of a kerosene or gasoline
torch is directed against the closed
end of the tube until it is red hot.
CAMPUS SURVEY
and the engine is then started. When
(Continued
from Page 14)
the engine is turned over, part of
the fuel charge from the injector mainder of the week in orientation.

On Saturday following they were
registered and classified according
to the results of the test. Regularly
scheduled classes began the next
Monday.
The ASTRP students are all preinduction age reservists who have
been graduated from high school.
They will be given at least two
terms of technical training at the
expense of the government before
being inducted into the regular army.
The cadets will follow a curriculum substantially the same as that
specified for the now discontinued
AST program. The first term of the
course will include mathematics,
physics, English, and geography,
with history or chemistry substituted
for geography as individual needs
were indicated by the classification
examination.
All the army cadets are quartered
in Deming Hall on the campus of the
college.
Dr. Berton A. Howlett, head of
the Department of Physics, is chair-

BOIL
ERS
FOR VICTORY SHIPS
S

TEAM on board AP-2 and AP-3 Victory Ships is generated by
single pass, sectional header type boilers built to a design originated by Babcock & Wilcox in 1929. These compact,fast-steaming,
maintenance-saving boilers help make the Victory Ships faster and
more efficient than their worthy predecessors—Liberty Ships. In the
record-shattering achievement of the merchant marine in the war
effort, B&W is proud to have a share. To its pre-war skill and
knowledge, B&W is adding much more valuable experience by
contributing to the war-needs of the marine field. This combined
experience will enable B&W to better serve you, the marine
engineers of tomorrow, to meet your post-war responsibilities.

BABCOCK S WILCOX
THE BABCOCK & WILCOX COMPANY
gRTY STREET
NEW YORK 6, N.Y.
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man of the faculty advisory committee for the ASTRP.

UPION "ANCHOWCHROME CLAD

New Military Staff at Rose
Two new additions have been
made to the faculty of Rose Polytechnic Institute in the persons of
Major Wilfred I. Freel, new Professor of Military Science and Tactics and Commandant of the ASTRP
unit, and his adjutant, Lt. Harvey C.
Vance. Major Freel replaces Captain Robert H. Colwell as head of
the military department.
A graduate of Purdue University
in the class of 1925, Major Freel
served on the faculty of the School
sity until March, 1942, when he was
called to active duty with the Army.
After entering the service, he was a
member of the Ordinance School
staff and faculty, attached to the
Training Methods Section, until
August, 1942. From that time until
receiving his present assignment he
served as instructor of Military Science and Tactics at Purdue.
Lt. Vance, the new adjutant, has
an impressive record of 18 years
service in the regular army. For
three years he served with the 6th
Cavalry Regiment, and for two
years he was stationed as an ROTC
instructor at the Oklahoma Military
Academy. In 1942 he received his
commission at the Cavalry OCS at
Fort Riley, Kansas. After serving at
Fort Hayes and subsequently on the
AST staff at the University of Cincinnati, he was transferred to Rose.

TAU BETA PI ESSAYS
(Continued from Page 15)
transmitting that confidence to other
men, thereby inspiring them to follow and trust in his judgment.
From actual army experience, I
have seen a group of men consisting
of school teachers, engineers, blacksmiths, students, etc. welded into a
fighting group by a pipe-fitter. This
was true because this man was able

STEEL TAPE Here's a sturdy, easy-toread quality tape you will appreciate. Surface won't crack, chip, rust or peel. Genuine
leather cover on steel case. Smooth winding mechanism. See it at your dealer and
write for catalog.

LIFKIAI
•

SAGINAW, MICHIGAN

NEW

YORK

CITY

TAPES • RULES • PRECISION TOOLS
to get out in front of them without
hesitation, meeting each situation as
it arose, promptly and decisively,
acting confidently and inspiring by
that self-assurance, confidence in
himself and his men. Many men in
the ranks could have made the same
decision, but due to lack of confidence in themselves might never
have been able to transform it into
action until too late.
A great deal of emphasis has been
placed upon leadership in the military field, where it is a prime essential. However, in everyday affairs,
the man who has enough confidence

in himself to make a quick decision
and then follow up this decision with
prompt action will inevitably be the
one who will be the most successful;
for this man will lead and demand
respect. He wil be a true leader in
every sense of the word.
Pfc. Joseph M. Smith
2

El

Freitag-Weinhardt, Inc.
Over 40 Years Experience

Plumbing and Heating
30-32 N. 6th St.
Phone C-2394
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HERM ERMISCH

COLLEGE AVENUE
FLORISTS

CLEANERS

Say It With Flowers

El

Terre Haute's Newest Cleaners
16th & Poplar

SPECIALISTS IN

C-5056

CORSAGES

El

Hunter, Gillum & Streeter, Inc.

Compliments of

Tel. C-1580—C-2523
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WILLIAM L. WHITE

Office 657 Wabash

Phone C-1400

CONCRETE CONTRACTOR

16 So. 7th St.

Terre Haute, Ind.

Terre Haute, Ind.

Terre Haute, Indiana
El.

AUGUST, 1944

0

Page 31

Sly
Droolings
By JOHN R. LEE, soph., m.e.
"Do any of your boy friends try to
go too far when they take you out
driving?"
"Yes, they drive too far; it wastes
time."
"Did you ever see the man in the
moon?"
"No, but I've seen a lady in the
sun."

The man who hesitates is lost:
likewise, the girl who doesn't.

Civil: "Is she a nice girl?"
Chemical: "No, pal, you'll like
her."

Customer: "Shot of whiskey,
"Whatever happened to the little
please."
Bartender: "What do you like girl in the cotton stockings?"
"Nothing."
with it?"
Customer: "Pretty girl."
A.S.T.R.P.: "Why are you wearing
your glasses to bed?"
golf
most
beThe trouble with
Roommate:
"I want to get a better
close
ginners is that they stand too
look
at
that
gal
I dreamed about last
to the ball after they hit it.
night."

A.S.T.R.P. (in a letter home): "I
am getting heavier. I weigh 153
stripped. Of course, the scales at the
The tone-deaf amateur who studdrug store may not be so accurate,
playing the trombone to kill time
ied
but that's what they register."
certainly selected a good weapon.
Drunk: "It takesh me an hour or
sho to get to shleep when I go home."
An empty whiskey barrel is like
Drunker: "Thash funny, I always Hades because it's the place of defall ashleep ash shoon ash I hit da parted spirits.
bed."
Drunk: "Sho do I. My troublesh
In the old days a sport could get
hittin' da bed."
ten miles and five pedestrians on a
gallon of gas—now he's lucky to get
The fellow who said the motor itIjiiT.
failed, was only using the old stall.

Rhubarb is a kind of celery gone
bloodshot.
Lou: "Dick called up the house
four times before I gave him a date."
Mary: "Who did he ask for the
first three times?"
An antidote is a funny story you
have heard before.
A compliment is what you say to
another which he and we know is
not true.

"Since that girl of yours has been
With a lady, "No" signifies "per- in the show business, she's got some
haps", "perhaps" signifies "Yes", pretty swell parts."
Parallel lines never meet unless
"Yes" signifies no lady.
"Yes, I've been noticing them myyou
bend one or both of them.
self."
A hug is energy gone to waist.
A circle is a round line with no
He: "If I had a million dollars, do
kinks
in it, joined up so as not to
"A sweater," states Beezer, "is a you know where I'd be?"
show
where iI2!an
She: "I'll say! You'd be on OUR
good investment for a gal. She gets
out of it all she puts in and draws honeymoon!"
The animal which possesses the
considerable interest besides."
greatest
attachment for man is
She: "Thanks for the hug."
woman.
He: "Oh, the pressure was all
Denver, Colo.: Summoned on an
mine."
of
emergency call in the south end
Father (examining college bill):
town, two patrol car policemen re"I
never imagined your education
stay
Rose Engineer: "When you
turned in half an hour to enter this
would
cost so much."
report on the station house blotter: after class with the Professor, what
Son:
"Yes, and I didn't study
"Woman stuck in bathtub. Removed do you do, study history?"
IIuch
either."
I.S.T.C. Coed: "NO, make it!"
her."
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RESEARCH

AND ENGINEERING KEEP GENERAL ELECTRIC YEARS AHEAD

WATCH THAT PITCH
N-THE-SPOT pictures of the world Series games may not reach

your television set this season,
O
even if you are lucky enough to have one. But after the war, new equipment will be able to
transmit such pictures over large areas instead of the short

distances television now covers.
This is no crystal-ball kind of prophesy. It's a fact accepted by men who are working with a
revolutionary new disc-like electronic tube developed by G-E engineers for the army and navy.
This new tube will aid the ultra-high frequency relaying of television programs. Consequently national networks in television may be built similar to those already established in the
broadcasting field. Pictures of events of national interest, like that baseball game mentioned above,
will go all over the country while the events are happening; no words in the world can do justice to
a home run.

CABOOSE CALLING ...

AT THE FRONT

HAT'S the sort of short-wave message which may
-1- soon be filling the ether. Radio equipment, G-E
short-wave FM apparatus, was used for the first time
recently for end-to-end communication on a train.
Through tunnels and around curves on a 1,140-mile
run, the signals were audible; communication failed
only in the 6.2-mile Moffat Tunnel through the Continental Divide.
In the future, radio communication systems will
probably be installed on trains where many cars separate
locomotive and caboose. As a result, train runs will be
faster and safer.

HEN an invasion craft approaches a beach-head
under enemy fire, there is no time to be lost.
There can't be any delays, for example, when an LST
opens its large doors and spews out its landing ramp
to provide the tanks with a way to the shore.
G.E. has built the motors that operate bow door and
ramp gate equipment on most of the LSTs. This is not
the only important job G.E. takes care of on these
ships. But it is one of many cases where dependable
G-E mechanisms allow our fighting men to spend most
of their effort taking care of the enemy. General Electric
Company, Schenectady, N. Y.

Hear the General Electric programs: "The G-E All-girl Orchestra" Sunday 10
EWT, NBC—"The World Today" news, every weekday 6.45 p.m. EWT, CBS.
The best investment in the world is in this country's future. Keep all the Bonds You Buy.

GENERAL

ELECTRIc
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